Cell size-dependent and independent proliferation of rodent neuroblastoma x glioma cells.
For decades, the connection between cell size and division has been the subject of controversy. While in yeast, cell size checkpoints coordinate cellular growth with cell-cycle progression, it has been recently shown that large and small Schwann cells proliferate at the same rate (Conlon and Raff, 2003, J Biol 2:7). From this point of view, it is important to know whether normal and tumoral cells are similar. During continuous culture of NG108-15 neuroblastoma x glioma cells, the rate of proliferation, cell size, and external pH changed in parallel. At constant pH, the cell size-proliferation relationship followed a bell-shaped curve, so that proliferation was optimal within a cell volume window. In contrast, external acidification decreased proliferation independently of cell size. Using electrophysiological techniques, we showed that changes in cell size were dependent on both the uptake of nutrients and the passive influx of ions. Furthermore, an increase in cell size was associated with an increase in total proteins/cell. Another way to influence cell growth and proliferation is to alter the activity of the PI-3 kinase and target of rapamycin (TOR) signaling pathway. In NG108-15 cells, pharmacological inhibition of these proteins with LY 294002 and rapamycin respectively decreased proliferation but did not modify cell size. In contrast, aphidicolin treated cells did not proliferate, but they continued to increase in size. Altogether these results indicate that the proliferation of NG108-15 cells is controlled by both cell size-dependent and independent mechanisms that include extracellular pH and PI-3 kinase activity.